Small vessel obstruction, characteristic of sickle cell disease, may lead to retinal ischaemia and the development of retinitis proliferans (RP). The (1973) reported successful occlusion of RP lesions by Argon laser photocoagulation in sixteen patients with SC but the I4 per cent. incidence of immediate vitreous haemorrhage was three times that found in the xenon arc study. The present study was undertaken to assess the efficiency of a small portable xenon arc photocoagulator (O'Malley Log II Photocoagulator) and of a portable diathermy machine (Manchester) in these lesions. This report presents the technique and preliminary results of therapy.
The 44 patients (28 male; i 6 female) included 34 cases of SC, six of S-thal, and four of SS disease. The criteria for the haematological diagnosis were as described by Serjeant and Serjeant (1972) .
The methods of ophthalmological examination have been described by Condon and Serjeant (i 972a) and the diagnosis of RP or sea-fan lesions was based on the ophthalmological appearance and on the leakage of intravenously administered fluorescein dye. When lack of cooperation or the extreme peripheral location of the lesion to be treated did not allow retinal photography, leakage of dye was confirmed by observation through an indirect ophthalmoscope fitted with appropriate filters (Keith, I968) . In the 44 patients, RP occurred unilaterally in I I and bilaterally in 33; in each eye, the extent of peripheral retinal involvement was assessed in dcegrees and the numbers of RP lesions and their feeding arterioles were recorded. In the patients with bilateral disease, the eye with the most extensive involvement was treated, the other being left as a control. If, however, vision was reduced to 6/6o or less in the worse eye, the better eye was treated. Treatment was applied to all lesions in the treated eye. The aim of therapy was to render RP lesions avascular so that fluorescein leakage into the vitreous no longer occurred. For the purpose of this report, this was defined as a 'therapeutic cure'. The choice of patients for one or other of the specific forms of therapy depended on the type of RP present, the relation of the new vessels to the retinal surface, and the presence of vitreo-retinal traction. Photo coagulation was used in lesions which lay on the retinal surface with or without a minimum degree of vitreo-retinal traction but without any form of secondary schisis or retinal detachment (Plate I; 6/6 6/6 (6 wks) 6/6 (7 wks) 6/6 (2 wks) 6/6 (I wk) 6/6 (2 wks) 6/6 (2 wks) 6/6 (4 wks) 2 sec., was applied directly to the wall of the feeder arterioles at a point o5 disc diameter posterior to the lesion. The coagulated retina in relation to the vessel underwent the usual grey followed by white reaction after which the retinal vessel went into spasm and closed down. It was important that the burn be prolonged slightly after vessel spasm had occurred and not discontinued as spasm was occurring. The vessel in question was then carefully watched with the coagulator light for 2 to 3 minutes. If the spasm disappeared and the vessel re-opened, a pulsating cattle-truck appearance was easily seen against the white background of the burn, in which case the power of the beam was increased slightly and a similar burn applied adjacent and posterior to the first burn and directly to the vessel wall. A length of untreated vessel wall was always left between the area of coagulated vessel and the RP lesion to allow re-treatment if necessary at a later time. Care was taken to avoid coagulation of any veins draining from the lesion. When all the feeding arterioles to a single area of RP had been coagulated in this way, the power of the beam was reduced by I or 2 units and the area of new vessels was directly coagulated. All areas of RP in each eye were treated in one treatment session, except in three patients with extensive bilateral involvement in whom limited treatments were spread over 2 months to minimize retinal reaction in the treated eye. The coagulator was normally used with the maximum diaphragm opening except in extensive peripheral lesions when it had to be reduced to avoid iris heating. Also, in the treated eye, areas of suspected hypoxic retina on the border between the ischaemic and healthy areas, in which early new vessel formation and arterio-venous shunts were developing, were treated by photocoagulation in order to render them completely ischaemic.
Diathermy technique Using standard retinal detachment techniques, the areas of RP and the major feeder vessels were localized by indentation with accurately placed marker sutures on the scleral surface. A disposable spatulated atraumatic needle was used to insert the marking stitch and care was taken to ensure that the needle did not penetrate too deeply and produce a retinal tear. A lamellar scleral resection was performed over the marked area, and this was extended, if possible, to the point where the feeder vessels regained the normal retinal level. Diathermy was applied to the whole of the resected area and was continued until a white reaction appeared. An adequate burn was achieved by an average current of 70 mA for 6 sec. If the lesion was pulled forwards from the retinal surface with schisis extending beyond the equator posteriorly, the feeder arterioles were photocoagulated before they left the retinal surface and diathermy was subsequently applied directly to the lesion (Plate Ilb; Fig.  2b ). Diathermy burns were not applied more than i disc diameter posterior to the equator, and areas behind this were left untreated once the feeder arteriole was closed. The area treated by diathermy was kept to a minimum, photocoagulation being used as a supplementary therapy when required.
Postoperatively, all patients were given topical steroids to control the mild anterior uveitis which usually followed, and in two patients systemic steroids in high doses were required for short periods to control vitreous clouding from mild posterior uveitis.
Anaesthetic and other procedures Fourteen of 31 patients receiving photocoagulation wese treated on an out-patient basis and the remainder were admitted for periods not exceeding 4 postoperative days. In general, hospital admission was reserved for patients with complex lesions or those who for social reasons would not be able to have complete rest in bed at home. All patients treated by diathermy were admitted to hospital. Local anaesthesia was used in all cases because of the risks of general anaesthesia in sickle cell disease (Howells, Huntsman, Boys, and Mahmood, 1972 This was used alone in 31 patients (2 I male; I o female) and in association with diathermy in five (three male; two female). In a total of 45 separate therapy sessions, 137 lesions of RP were treated by occluding 230 feeding retinal arterioles and coagulating an average of I 28°of arc of the peripheral retinal circumference in each eye. In 26 patients, a total of 85 lesions of RP received single treatments which led to occlusion in 83 lesions within 4 days.
Subsequent spontaneous closure in one other lesion took several weeks to occur (Figs 3a, b) .
The patient with the remaining patent RP lesion failed to attend for further therapy. In three other patients, therapy was given in repeated limited procedures and all eighteen lesions of RP were successfully occluded. In four patients, repeated coagulation was required to four previously treated RP lesions several weeks later and vascular occlusion was achieved in three out of four RP lesions, with marked reduction of blood supply in the fourth. These patients were all treated at the beginning of the study when the techniques of vessel closure and the power of the photocoagulator were being assessed. In two patients the extreme peripheral site of the lesions or the presence of opacities in the ocular media allowed successful occlusion in only six out of nine lesions. In one patient one area was inadvertently missed.
The photocoagulator was capable of closing moderately-sized peripheral retinal arterioles, and the settings most frequently used were intensity 7, burn size 4-5, and duration 2 (Patz, 1973) . Also, Goldberg (197i b) reported a 5-2 per cent. incidence of photocoagulation-induced vitreous haemorrhage in 58 treatment episodes from RP lesions located pre-retinally. The increased risks of haemorrhage and detachment in RP lesions with vitreo-retinal traction led to the selection of diathermy, since this provided a firmer chorio-retinal adhesion and required less heating of the vitreous. Diathermy also had the added advantage that it coagulated any new vessels near the retinal surface.
The instrument used for photocoagulation was the O'Malley Log II; this has the advantage of being portable and can be used from standard power supplies. The maximum setting of 10 corresponds to "red one" or "green three" on the West German Zeiss instrument (O'Malley, 1972) and in only one case did the portable instrument have insufficient longitudinal observations, which will be necessary to assess the long-term effects of these methods of treatment, are in progress.
Summary
The O'Malley Log II portable photocoagulator was used to treat the worse eye of 36 patients with proliferative sickle cell retinopathy flat on the retinal surface. The technique involved direct coagulation of the feeder arterioles before treatment of the new vessels themselves. The photocoagulator was most successful in treating the lesions and 131 of I37 retinitis proliferans (RP) lesions were occluded. In only one RP lesion did the photocoagulator have insufficient power to occlude the lesion. Vitreous haemorrhage occurred in only one patient, and small round localized retinal haemorrhages in five.
The Manchester portable diathermy machine successfully occluded all 29 raised RP lesions and fifty feeder arterioles in thirteen patients. Anterior segment ischaemia occurred in only one patient who had advanced traction retinopathy involving 3600 of arc of the retinal circumference before treatment. No recurrence of retinopathy over a 2-year followup period was seen in seven patients, and in the remainder there was no recurrence in the 2 months after treatment. 
